Mutational analysis of the cation-independent mannose 6-phosphate/insulin-like growth factor II receptor. A consensus casein kinase II site followed by 2 leucines near the carboxyl terminus is important for intracellular targeting of lysosomal enzymes.
The cation-independent mannose 6-phosphate/insulin-like growth factor II receptor (CI-MPR) mediates intracellular sorting of lysosomal enzymes, binding lysosomal enzymes in the Golgi and delivering them to a lysosomal compartment. The receptor also mediates endocytosis of extracellular ligands. We have devised a new method that rigorously measures function of the CI-MPR in intracellular sorting and used it to identify a previously uncharacterized signal near the COOH terminus of the receptor that is required for sorting. We stably transfect mutant receptors into CI-MPR-deficient mouse L cells, isolate homogeneous clonal cell lines that express a range of receptor levels for each mutant, and assay each cell line for levels of receptor expression and secretion of total phosphorylated lysosomal enzymes. Examination of the secretion phenotype of the cells as a function of receptor levels provides a sensitive indicator of the intrinsic sorting efficiency of each mutant receptor. We find that chimeric CI-MPRs that contain the bovine extracytoplasmic domain and the human or mouse transmembrane and cytoplasmic domains function identically to the bovine receptor, thus demonstrating that sorting signals are conserved. Analysis of a series of truncation and alanine scanning mutants reveals that a consensus casein kinase II site followed by 2 leucines near the COOH terminus that has the sequence (-10)DDSDEDLL(-3) is important for receptor function in sorting of lysosomal enzymes.